The Candida glabrata IFO 0622 strain cells obtained after cultivation at 27°C and at 37°C and then at 27°C (37-27°C) for 48 h in yeast extract-added Sabouraud liquid medium (YSLM) showed the same agglutination patterns against factor sera 1, 4, 6, and 34 in the commercially available factor serum kit 'Candida Check'. On the other hand, the cells of the strain cultured at 37°C had completely lost its reactivity against the factor serum 6. The enzyme-linked immunosorbent assay (ELISA) of the cell wall mannans obtained from the strain cells showed the same reactivity with the agglutination patterns against the factor sera. The 1 H-nuclear magnetic resonance (NMR) pattern of the mannan obtained from the strain cells cultured at 37°C showed that the mannan had completely lost the non-reducing b b-1,2-linked mannopyranose unit in the mannotetraose Manb b1-2Mana a1-2Mana a1-2Man, corresponding to the serum factor 6.
Candida infections are a major cause of morbidity and mortality in compromised hosts. Fukazawa et al. 1) designed a slide agglutination scheme which uses factor sera, whereby it is possible to make a rapid and accurate identification of medically important Candida species as a commercial available factor serum kit (Candida Check).
2) With the objective to clarify the antigenicity of C. albicans cells grown in a patient's body, we used the body temperature (high temperature, 37°C) for the Candida cell cultivation. The results showed that the mannans prepared from all the strains of C. albicans serotypes A and B cultured at high temperature (37°C) in yeast extract-added Sabouraud liquid medium (YSLM) composed of 0.5% (w/v) yeast extract, 1% (w/v) peptone, and 4% (w/v) glucose and in 500 mM galactoseadded yeast nitrogen base medium (YNB-Gal) lost their reactivity against the factor sera 5 and 6 in the 'Candida Check' 2) and contained neither a phosphate group nor a b-1,2-linked mannopyranose unit compared to that from the cells cultured under conventional conditions (27°C) in the medium. [3] [4] [5] It is known that Candida glabrata infections often result in high mobidity and mortality in immunocompromised hospitalized patients.
6) The serological behavior of the pathogenic C. glabrata is that the determinants of Candida antigenic factors 1, 4, 6, and 34 have been detected on the cell surface mannan of the C. glabrata.
2) The structure of the mannan of C. glabrata IFO 0622 strain cultured at 27°C has already been reported. 7, 8) In this paper, we used body temperature (high temperatures, 37°C or 36°C) for the cultivation condition in order to clarify the entity of C. glabrata strain cells in vivo and compared the antigenicity, namely the mannan structure, of the strain cells cultured at 27°C, 37°C (or 36°C), and 37-27°C in the two media, YSLM and BACTEC fungal medium.
MATERIALS AND METHODS

Strain and Culture Conditions
The C. glabrata strain IFO 0622 was obtained from the Institute for Fermentation Osaka (IFO), Japan. This strain was abbreviated Cgl-0622.
The cultivation and preparation of the cells were conducted as previously described.
3) The strain was precultivated in yeast extract-added Sabouraud liquid medium (YSLM) at 27°C for 24 h on a rotary shaker (150 rpm). The cells (2ϫ10 7 ) in 100 to 200 ml aliquots were then inoculated into 200 ml each of YSLM and the main cultivations were separately conducted in YSLM at 27°C and 37°C for 48 h with shaking. The cells (2ϫ10 7 ) cultured at 37°C for 48 h were recultured in YSLM at 27°C for 48 h (37-27°C). The other main cultivation separately conducted in BACTEC fungal medium (BFM, from the BACTEC culture vials, Becton Dickinson Diagnostic Instrument Systems, MD, U.S.A.) 9) at 36°C (recommended by the company) for 48 h with shaking. After harvesting the cells by centrifugation, the pHs of the supernatants were measured, and the precipitated cells were washed three times with saline by centrifugation. The morphologies of the washed cells were photomicroscopically evaluated. To evaluate the cell density at the end of each culture period, portions of the cultures were freeze-dried. The cells washed with saline were dehydrated with a large volume of acetone.
Preparation of Mannans The mannans were prepared as previously described. 10) Briefly, this was done by a combination of extraction with hot water and short-term precipitation with Fehling's solution. The mannan fractions obtained from the Cgl-0622 strain cultured at 27°C, 37°C, and 37-27°C in YSLM were designated as mannans Cgl-0622-27-M, Cgl-0622-37-M, and Cgl-0622-37-27-M, respectively. The mannan fraction obtained from the strain cultured at 36°C in BFM was designated as Cgl-0622-36-M (BFM).
Slide Agglutination Reaction Slide agglutination assays were conducted as described elsewhere 2) with suspensions of the heat-killed cells which were harvested after cultivation and factor sera from 'Candida Check', a kit purchased from Iatron (Tokyo, Japan) consisting of rabbit polyclonal antibodies against Candida cells.
ELISAs of Mannans The enzyme-linked immunosorbent assay (ELISA) of the mannans was essentially conducted as previously described with factor sera 1, 4, 5, and 6 from the 'Candida Check'.
11)
H-NMR Analyses of the Mannans
The 1 H-NMR spectra of the mannans were recorded using a JEOL JNM-GSX 400 spectrometer. Each sample was dissolved in D 2 O at a concentration of 1% (w/v), and the determination was conducted at 45°C with acetone as the internal standard (2.217 ppm).
RESULTS AND DISCUSSION
The determination of the antigenicity of the pathogenic Candida cells grown in a patient's body is important in order to provide an accurate diagnosis and to select the best medical treatments thereafter. For this purpose, we previously reported that C. albicans cells cultured in YSLM at high temperature (37°C) significantly changed the antigenicity. 3, 4) Namely, the mannans A-37-M and B-37-M prepared from the C. albicans NIH A-207 and NIH B-792 strain cells cultured at 37°C in YSLM had lost their reactivity against serum factors 4, 5, and 6 from the 'Candida Check' and contained neither a phosphate group nor a b-1,2-linked mannopyranose unit compared with those from cells cultured at 27°C. It is known that BFM is a specialized medium formulated to enhance the recovery of fungi and is used as one of the automated blood culture systems to primarily grow and detect yeast cells. 9) In this paper, we next investigated the antigenicity of C. glabrata strain cells cultivated at high temperature (37°C) in YSLM and BFM.
The cultivations at 37°C of the strain did not change the pHs and the cell densities with dry weights in the cultures compared with the cultivations at 27°C and 37-27°C. All cells of the strain obtained by cultivations at 27°C, at 37°C, and at 37-27°C in YSLM and at 36°C in BFM showed the typical yeast form. We then performed a series of agglutination tests between serum factors from the 'Candida Check' and cells from the Cgl-0622 strain grown in YSLM at 27°C, 37°C, and 37-27°C (Table 1 ). The cells obtained by cultivation at 37°C in the YSLM clearly lost the agglutination against factor serum 6 and retained the reactivity with factor sera 1, 4, and 34 in contrast to those obtained by the cultivations at 27°C and at 37-27°C in YSLM. These results show that the change in antigenicity, namely, in the mannan structure, of the Cgl-0622 strain cells are caused by cultivation in YSLM.
We then performed a series of mannan-ELISA tests between factor sera 1, 4, 6, and 34 from the 'Candida Check' and mannans Cgl-0622-27-M, Cgl-0622-37-M, and Cgl-0622-37-27-M, respectively. The Cgl-0622-37-M completely lost its reactivity against factor serum 6 ( Fig. 1) and retained the reactivity with factor sera 1, 4, and 34 in contrast to the Cgl-0622-27-M and the Cgl-0622-37-27-M. These results show that the changes in antigenicity, namely in the mannan structure, of the Cgl-0622 strain cells are caused by cultivation in YSLM at high temperature (37°C). The mannan Cgl-0622-36-M (BFM) prepared from the cells of the strain cultured at 36°C in BFM showed the similar changes (data not shown).
We next examined the chemical structure of the mannans by 1 H-NMR (Fig. 2) . The two mannans Cgl-0622-27-M and Cgl-0622-37-27-M showed the same NMR patterns.
7) The most striking change by cultivating at 37°C is the disappearance of the signals at 4.777 ppm in Cgl-0622-37-M. This shows that the mannan did not contain the non-reducing b-1,2-linked mannopyranose unit in the mannotetraose Manb1-2Mana1-2Mana1-2Man, which correspond to the specific antigenic factor 6. 3, 5, 7, 8, 12) The signals of 5.532 and 5.552 ppm, corresponding to the 1-O-phosphorylated mannose unit, and of the signals of 4.844 and 4.854 ppm, corresponding to the continuous b-1,2-linked mannopyranose unit, were detected in Cgl-0622-37-M similar to Cgl-0622-27-M and Cgl-0622-37-27-M. 7, 8) The same results were obtained by cultivating the Cgl-0622 strain at 36°C in BFM (data not shown). It shows that the mannan Cgl-0622-37-M obtained from the Cgl-0622 strain cells cultured at 37°C in YSLM clearly lost serum factor 6 ( Table 1, Figs. 1, 2) . Based on the present result, we clearly mention here that only the acid-stable side chain mannotetraose Manb1-2Mana1-2Mana1-2Man is the antigenic factor 6 in C. glabrata mannan.
8) The disappearance of the antigenic factor 6 in the Cgl-0622 strain by cultivating at high temperature is well correlated with the results of the mannans of C. albicans serotype A strains, 3) and C. stellatoidea type II and C. tropicalis IFO 0589 strains (in preparation). The Cgl-0622-37-M, however, has a characteristic that the mannan retains the 1-Ophosphorylated mannose unit and the continuous b-1,2- Cgl-0622 27
Agglutination was scored from high (ϩϩϩ) to low (ϩ), and no agglutination (Ϫ). linked mannopyranose unit distinct from the mannans of the previously described Candida species strains. Based on these results, the C. glabrata IFO 0622 (Cgl-0622) strain clearly changed the antigenicity, namely the mannan structure, by cultivation at high temperature (37°C) in YSLM. It has been reported that the mannan side chains responsible for specificity of antigen 6 play a major role in adhesive ability of C. albicans serotype A. 13) We can speculate that C. glabrata grown in a patient's body has the serum factor 6-depleted mannan on the cell surface. Recently, it has reported that the Candida mannan antigen enzyme immunoassay (Candida EIA), which employs the monoclonal antibody recognized as the epitope the alpha-linked mannopentaose of the C. albicans mannan, contributed to an early diagnosis of invasive candidiasis.
14) The present study may provide useful information for the correct identification of the patient-derived Candida and for the determination of the biological and pathogenical characteristics. 
